Analysis of mechanisms controlling the interactions of SV40 large T antigen with the SV40 ORI region.
We have characterized the interactions of simian virus 40 (SV40) large tumor antigen (large T) with the control region of the SV40 genome, the SV40 ORI, by analyzing the specific binding of large T antigen to SV40 wild-type origin DNA and to isolated binding sites I and II, respectively. DNA binding affinities of large T antigen were determined under standardized conditions and DNA excess, using a target-bound DNA binding assay (M. Hinzpeter, E. Fanning, and W. Deppert, 1986, Virology 148, 159-167). Our results show that large T antigen exhibits similar affinities for isolated binding sites I and II and for combined sites I and II on wild-type ORI DNA. When the fraction of large T antigen molecules (calculated per large T antigen monomers) able to bind specifically to these sites was determined (DNA binding activity of large T antigen) we found that only 2% of large T antigen molecules present in extracts of lytically infected cells were able to bind to isolated site II, whereas about 50% bound to isolated site I. However, only about 10% of large T antigen molecules bound to the complete wild-type ORI, containing combined binding sites I and II. Thus, a much larger proportion of large T antigen molecules is capable of binding specifically to site I as is suggested by analysis of large T antigen binding to combined sites I and II on the SV40 wild-type ORI. These findings indicate that the interaction of large T antigen with the SV40 wild-type ORI is restricted on one hand by the ability of large T antigen to bind to site II, and on the other hand by the spatial arrangement of binding sites I and II on the SV40 wild-type ORI.